The development of information and communication technology (ICT) in the 21st century makes it easier for students to be more active in the learning process. Physics learning materials are needed to support the problem-based learning process in high school. This study aims to produce e-learning models for problem-based learning on Heat and Thermodynamics topics. The result shows media can be used in learning in high school class XI. We uses the research and development method, with the Dick and Carey model. The study was conducted in a digital media laboratory, Physics Education Department of Universitas Negeri Jakarta from January to June 2018. E-Learning models have been produced for problem-based learning in the topic of Heat and Thermodynamics. This WordPress-based ELearning model can display physics material enriched with images, graphics, animations, simulations, and videos. Students are facilitated to understand the concepts learned. The elearning model is equipped with assessment tools that can be used online. Students are facilitated to learn independently without limited space and time. The E-learning model developed was also equipped with discussion groups in the form of chats for all registered users. The media validation obtained the results of system evaluation, content, and e-learning infrastructure with 78.9 points average. The material validation gives an 81.55 rating. Concerning media and material, e-learning media is declared feasible as a medium for selflearning. The e-learning model for problem-based learning is feasible to use to train the ability to critical thinking, creative thinking, collaborative, and communicate for students in high school.
INTRODUCTION
The progress of Information and Communication Technology (ICT) has changed the pace of information access acceleration. The interactions that have occurred have been made easier and more diverse (Husain 2014) . The progress of ICTs has created new methods of learning. These new methods can integrate into learning materials. Learning can be displayed contextually (Rahmayanti 2015) . The use of ICT has changed the 21st century learning process a lot. With the help of ICT the formal learning process is not only carried out in the classroom but can be carried out the classroom outside (Zubaidah 2016) .
ICT integration also supports student-centered learning processes. Students in the 21st century are required to: (1) get used to finding their information; (2) able to identify and formulate the problems; (3) able to work effectively in a groups; and (4) have high creativity (Sani 2014) . At present the role of teachers in the learning process shifts to a facilitator for students. Teachers are required to be competent in designing learning following the character of 21st century students. In preparing teachers must combine the competencies that achieved by students with the demands of 21st century skills (Yadzi 2012) .
The implementation of learning needs to synergize between teachers and students. Teachers need to have skills in integrating ICT in the learning process. Teachers must also be skilled in the use of ICT media (Harianto 2016) . Students need to have learning and innovation skills, skills in using technology and information media, also can work and survive by using life skills (Haryono 2017). Students need to develop skills known as 4C (communication, collaboration, critical thinking and problem solving, and creativity and innovation) (Wijaya 2016) . The implementation of ICT in learning planning is certainly inseparable from the learning model chosen in learning plan. The problem-based learning model is one of the ideal learning models to train the ability of students to critical thinking, creative thinking, collaboratively, and communicate (Zubaidah 2016) .
One form of ICT application in education is the implementation of the learning process by utilizing various electronic learning resources. The ICT can utilize us the internet network and unlimited by space and time. The implementation of ICT in the learning process integrated in a system that we know as E-Learning (Nugraheni 2009 ). E-Learning is learning by utilizing computer and internet technology (Silahuddin 2015) . In addition to technological elements, developing ELearning must pay attention to the elements of pedagogy, because learning is a comprehensive activity, including cognitive, affective, and psychomotor (Aunurrahman 2009). E-learning designers also need to pay attention the needs of their users so that the website created can be used publicly (Taylor 2002) . Visual factors on the website are also important to note to attract many users (Papachristos 2013) .
The technical development of E-Learning divided into two forms, namely LMS (Learning Management System) and CMS (Content Management System) (Trisnaningsih 2016) . One of the most popular CMS in the world is WordPress (Sudaryono 2016). WordPress has several advantages including free, open source based, easy to operate, so many plugins are always developing, SEO friendly, and can be used offline (Leone 2013) .
RESEARCH METHODOLOGY
This study aims to produce media e-learning in the form of WordPress-based for Heat and Thermodynamics topics. The resulting media used for class XI high school student's with problembased learning. This study uses the research and development method, with the Dick and Carey model. The Dick and Carey research and development model consists of ten steps, but only the first nine steps are carried out in our study (Dick & Carey 2015) , as follows: 1) Identify instructional goals and objectives. Conduct an analysis on basic competencies about heat and thermodynamics that must be possessed by high school students. 2) Complete instructional analysis. Analyze concepts and material principles relevant to the heat and thermodynamic competencies that high school students must have. 3) Determine the entry behaviors and learner characteristics. Analyze the learning characteristics of students, the basic abilities of students, and the competencies that must be possessed by students. 4) Write the performance objectives. Formulate learning objectives to be achieved by students after learning on the media developed. 5) Develop the criteria of referenced e-learning assessment instruments. Arrange the grid and grading instruments to measure the achievement of basic competencies about heat and thermodynamics by high school students. 6) Develop instructional e-learning strategies. Develop learning plans and the blue print of learning media using problem-based learning. 7) Develop and choose learning materials and online activities. Develop learning materials based on the blue print. Choosing videos, images, graphics, animations, and simulations that are relevant to problem-based learning material. 8) Design and implement formative evaluations. Develop instruments for assessing the feasibility of e-learning media and the suitability of the material presented for basic heat and thermodynamic competencies in problem-based learning. Conduct the e-learning media feasibility tests for problem-based learning to material experts, media experts, and e-learning media users, namely teachers and students in high school. 9) Carry out revisions or improvements. Improving e-learning media by the input of material experts, media experts and e-learning media users Research and development was carried out in the digital media laboratory in FMIPA Universitas Negeri Jakarta. Field tests conducted in several high schools in Jakarta. Research time January -June 2018. Feasibility validators are learning material experts and e-learning media experts from the Physics Education Department of Universitas Negeri Jakarta, and material experts are lecturers from the Physics Department of Universitas Negeri Jakarta.
RESULTS AND DISCUSSION

The Design of E-Learning Model
WordPress-based E-Learning model in the Heat and Thermodynamics topics consists of the following components.
Homepage
We can access the WordPress-based E-Learning model on Heat and Thermodynamics topic through http://smartlearning.fisika-unj.ac.id/11a. The following will describe the e-learnig product description. 
Instructions page
The instructions page is a web page that contains instructions on how to use web e-learning, such as how to register, logging on, and how to use the facilities provided by the website. 
Physics Material
On the physics material page displays the physical material contained in E-Learning. Users can access the desired physics material after logging in. Physics material are presented following the stages of problem-based learning. The first stage is to display a video about a problem that is the subject of the material to be studied. Students orient themselves to the problems presented. Students are given several questions to be able to formulate hypotheses. Teachers can see students' hypotheses in the chained quiz section.
The second stage, students are organized for collaborative learning. Media e-learning provides a discussion forum between groups to understand the material they are learning. The teachers can see the activities of students in discussion forums on e-learning media. This stage will help students to collaborate and communicate under the material studied. The third stage, investigation and data collection. Information is presented in the form of literature studies, simulations, observations through video, animation. Students are expected to get complete information to answer the problems presented at the beginning of learning.
The fourth stage, presents the results of the discussion. Students learn to write learning conclusions in the dialog box provided. Students are required to answer a series of questions that measure the level of understanding of the material. This activity is presented in the Quiz and Survey Master section. The fifth stage, reflection and evaluation. This section is at the end of the chapter. Students are given evaluation questions according to the indicators of achievement of learning and achievement of learning completeness. The teachers can see the work of students and the students concerned. Learners can reflect on which parts have good understood and the parts that have not yet completed in their learning. 
Formative Evaluation
Formative evaluation of E-Learning media was conducted to assess the feasibility of the media. The feasibility of e-learning media is assessed based on instruments of media feasibility and instruments of material feasibility.
Several assessments of e-learning model have been carried out using instruments that include elearning systems, e-learning content and e-learning infrastructure by digital learning media experts. In the second assessment, the expert assesses that all components have been declared feasible and the media can be accepted as e-learning model. Physics material on e-learning model is assessed by physicists from the Physics Department of Universitas Negeri Jakarta. The results of the assessment were carried out with a Likert scale questionnaire. The components assessed were: material requirements in PBL, scope of physical material, and suitability of each component of e-learning (literature studies, videos, animations, simulations, images, graphics, material exposure). The assessment was conducted on learning for chapters on Temperature and Heat, Kinetic Theory of Gas, and Thermodynamics. In the first assessment, the material expert provided input for improvement in several parts. In the second assessment, scores were given as in the following graph and were declared feasible to be used for learning in high school.
FIGURE 14. Material's Feasibility Validation Results
For the learning process presented in the e-learning model, getting the results of an assessment that is good and appropriate according to the learning expert. The assessment was conducted with a Likert scale instrument to assess PBL material presentation, learning activities and learning assessment. Assessment was carried out for chapters of Temperature and Heat, Kinetic Theory of Gas, and Thermodynamics topics. The assessment for the gas kinetic theory chapter gets a perfect score, while for the Thermodynamics chapter the presentation of material is PBL, and the learning assessment gets perfect scores. Field testing of e-learning models is carried out by the teacher as a user. The assessment was carried out by three teachers from 3 different high schools. The assessment includes exposure to material on e-learning media, display of e-learning models, e-learning exposure, and use of language in e-learning models. Teachers argue that the model is very good and can be used as an e-learning model for problem-based learning in high school. The e-learning model produced is following the 21st century learning model. The e-learning model facilitates students to: (a) get used to finding their information; (2) able to identify and formulate problems; (3) able to work effectively in groups; and (4) have high creativity (Sani 2014) . The e-learning model also fulfills the elements of pedagogy (Aunurrahman 2009). The problembased learning design that is displayed, also helps students to think critically, creatively, collaborate and communicate, according to the 21st century learning model (Wijaya 2016) .
